Effect of chronic exposure to cadmium on the mineral status and mechanical properties of lumbar spine of male rats.
The effect of cadmium (Cd) on the risk of vertebral damage was investigated on a male rat model of human exposure. Young Wistar rats were treated with Cd in drinking water at the concentration of 1, 5 or 50 mgCd/l for 12 months. Bone mineral density (BMD) of the lumbar spine (L1-L5), the rate of deformities and fractures, biomechanical properties (compression test) and the chemical composition of the fourth lumbar vertebral body (L4) were estimated. The exposure to 1 mgCd/l (corresponding to low environmental exposure in non-Cd-polluted areas) had no effect on the L4 composition, density and mechanical strength; in one animal only (10%) it was deformed. In the 5 mgCd/l group, the content of minerals (including calcium, zinc and phosphate) in the L4 and the displacement at ultimate decreased, whereas its ultimate strength and the L1-L5 BMD tended to decline. In most of the rats, the L4 was intact and there were no vertebral fractures. At 50 mgCd/l, the BMD of the L1-L5 and the content of minerals in the L4 (including calcium, magnesium, zinc, copper, iron and phosphate) were lower compared to control, and these changes were accompanied by a weakness in the L4 mechanical strength. The L4 was intact only in 30% of these rats; in other animals it was deformed (40%) or fractured (30%). The results allow for the conclusion that moderate environmental exposure to Cd (5 mgCd/l in the model applied) may enhance the risk of vertebral damage in men. These, together with our previous findings on an analogous female rat model, seem to indicate that males may be less vulnerable to the vertebral fractures due to exposure to Cd compared to females.